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ELECTRICAL SPECIALISTS CONTINUE DISCUSSION ON
CONNECTIONS BETWEEN AUTOMOBILE'S MOTOR

(By Special Permission from Motor
- . Ace.)

( The Bendix dme consists of a solid
i or hollow shaft having screw threads

on the outside and a hollow tear har
in screw threads on the inside, so

t that the gear screws on the shaft like
a not on a A circular weight is
fastened to the gear and is slightly
out or balance. A coil spring connects

t the electric motor, shaft and the hol--
I Jow screw shaft The relation of these

r

bolt

various pans is shown In Fig. 1.
".. When the electric motor starts it

! drives through the spring and turns
.

' the screw shaft Because of the
; " height the gear Is too heavy to turn

..with the screw shaft, and because
Vthe gear does not turn it must move

--'. : along the screw shaft just the same
; - as if you turned a bolt having a nut

A ; on it and kept holding ..the nut with
! Tour fingers to keep it from turning
i w jo that it would be screwed along the

,r, i After the ; screw gear has moved
along the-- screw shaft and engages

4
.

: "wtth the flywheel gear It then keeps
: moving along until it reaches the

stop at the end of the screw shaft
The two gears then are fully meshed,
tnd, when the'screw gear has reached

'the stop it must turn with the screw
.shaft At this moment the screw shaft

-- vand electric motor are revolving at
great speed, and this great blow ana
the power of the electric motor both
tire taken through the coll spring.
The spring keeps coiling until all this

"; power has been applied to the fly-
wheel gear and the engine ; start!
turning, i ' '
f As soon as the engine starts exploi
ting, and runs undes its own power the
flywheel turns much faster than when
it was cranked by the: starter.; Be
cause it Is now turning so much eas-
ier it increases the speed of the screw

r
gear, so ,that the latter runs faster
than the screw shaft on which ltJs

, tnotmted. Therefore, rwhen the acrew
rnr runs fatter than the, shaft ft is

!

tr:2wcd on the threads of the shaft
"like a eut on a btlt until it hag been

' screwed ' out . of me&h V with the' fly-.whe- el

gear. . This move-.r.-.tr- .t

is entirely automatic and 'elim-
inates the use of an; over-runnin- g

"clutch. v VVVi ' ':? -

Automatic Cleaner ''V--x-'y.?--iF:-

f Now that-th- e screw gear Is out of
rr esh, it U natural to suppose that If
the electric motor, keeps running' the
tear automatically : will be ; screwed
rlht back into mesh with the . fly-
wheel gear. But the . unbalanced
weight on the screw gear now per--

. forms its automatic function that is,
being - slightly vout of balance, the
weight twists or cocks the - screw
pear eo that it clutches and binds.

. This automatic clutching is due to the
centrifugal force of the unbalanced

TV - on the screw shaft and turns with it
V jJ , weight "When the electric motor

,iops running ue screw gear naa Deen
fully screwed -- away from the fly
wheel gear, and '.t remains in that,
regarded position until it Is required
to start the engine. '-

-

. The gear on the screw shaft has an
automatic self --cleaning . action,; but
in any extreme case, should the gear
ttvd to stick on the shaft through

. being covered with mud, it may ; be
.necessary, to clean the screw. ,

- The teeth on the screw gear and
flywheel are chamfered, or pointed,

.on only one side to make the meshing
natural and easy. However, should
the teeth meet end to end, the screw
fchaft Itself is designed to move back-
ward automatically and compress the
coll spring. This gives the screw
gear time enough to turn and enter
the flywheel ..gear,- - Should sticking
of gears ever occur, they can be re-
leased by throwing in the clutch and

: moving the can- - Such trouble would
be due to incorrect chamfering or in--.
accurate alignment of the gears. Al-

so it might be due to the binding of
the drive parts and prevent compress--

1 . . ing and proper, functioning. . .

I ; . if, while the engine is running, the
- ' electric motor should be started acci- -

1 dentally, ;the screw gear will screw
j ; over against the turning flywheel gear,
f r . But instead of the clashing and smash-- !

. ing of gears that might be expected
there is no danger whatever, as the

i ; gears simply touch once. This is be--

the screw gear and thus automatically
screw it away. The turning screw
gear wLU then automatically , clutch
and bind. on the screw shaft in ex-

actly the same manner as when it 1s
cranking and has been demeshed
when the engine starts exploding, v
Old CoscH-Ruahmor- e Drive ,

The etarter . drive used on the old
'

j :
'
x

r Rushmore system, which was acquired
i fcy the Bosch Magneto company and

i
' - later known as the Bosch-Rushmo- rep r ' ; system, is a feature of the later Bosch

1 r - nroducts . with, decided improvements.
I w 'J'j The old Rushmore drive is Illustrated
I V-- 'f una dpurrihed herewith: --'The Bosch

Improvements will be taken up later.
.The construction of the Bosch-Rus-h

more . motor ' is such that the' anna--

'.
s ture can . be shifted . endwise In its

1 : bearings." ; In the non-operatin- g poat
f tion the armature is held out of its

- electric center, or, in other words, out' , V of line with the pole shoes, by a spiral
spring 'in the commutator end of the
armature shaft; therefore, wnen in
the normal position the pinion on the
driving shaft of the starting motor
is out of mesh with the gear riag
on the flywheel Of the engine. A sec-

tional view of the motor is 'shown in
Figure 2. -

:
''

The motor. Is provided regularly
v;iih three terminals, two of which
r - heavier or of larger diameter than

( T?--e two f-r tcrr-.Inal- s

fig. 1 'Benitf ifr, r automatic flnfrn fr, fttMjr tor rtl$mn tkt i' pplitd f Hemp r
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" During the Jirst" oart of 'the -- down
ward'inovementJL the, switchT pedal
an electrical . circuit : ls established
which - causes the current from the
battery -to--pass through the , switch
shunt ! -- The amount of current that
can flow is limited by the resistance
of the circuit bufof the current which
passes through the switch shunt a
small portion is allowed to flow
through the motor armature, , while
the greater part flows through the
motor neid .colls, forming thereof . a
strong electromagnet. See diagram
of electrical circuits as given in Fig
ures 3 and 4. . The result is a powerful
attraction between the field colls snd
the armature, . causing the latter to
be drawn endwise. into, the magnetic
center of the motor, v or in other
words. Into its working position be
tween , the pole shoes. . The passing
of the small current. through the arma
ture causes . the armature to rotate
slowly, as the rotary motion occurs
simultaneously with the shifting of the
armature endwise, the meshing of the
motor pinion with - the gear ring on
the engine flywheel is accomplished
quickly and positively.
Operation Is Rapid

-- As the switch pedal reaches its limit
of motion the flow of battery current
through the switch shunt as' well as
that through the shunt cable to the
field coils. Is t Interrupted and a
straight series motor connection is es-
tablished, allowing the entire current
to pass through the motor field and
armature ' windings and causing the
engine to tarn over until it' starts fir
ing. Although it takes time to ex-
plain . this : series - of actidns, the - en
tire operation takes place so rapidly
that the impression on the observer
is that the motor pinion lips into
place and begins turning the engine
flywheel immediately after the 'start-
ing switch pedal is depressed.
' As soon as the engine starts the
starting motor is. relieved of its load
and the : current passing through it
drops rapidly In ; volume, this being
a characteristic of series motors. In
consequence the strength of the field
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magnets Islessened to a point where
the spiral spring in the end of the
armature shaft overcomes the mag
netic attraction holding the armature.
and returns to the original, or non--

operating, position. It is this action
that automatically and positively
throws the armature shaft pinion out
of mesh --with, the flywhel gear ring.
Thereafter, until the starting switch
is released, any current which con
tinues to pas through the armature
merely will cause the latter to revolve
freely but without meshing with the
flywheel, due to the fact that the
amount of current utilized when the
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motor is running free is not sufficient
to overcome the tension of the spiral
spring. The non-operati- position
of the armature ik shown in Figure
5 and the operating position in Fig-

ure
The combined motor and generator

used in the system manufactured by
the United States Light Heating
Co.. differs from any of the other sys-
tems which are designed primarily
for starting and Ugh ting systems in
that the device is incorporated in the
flywheel housing and the revolving
part is mounted directly on the end
of the engine crankshaft without

fits , Peer ess
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reduction gears or chains of any kind.
A section through an assembled

system is shown in, Fig 7, in which
the parts shown in shaded areas are
to be furnished by the United States
Lighting & Heating Co. and parts
shown in white,' or section, are to be
furnished by the manufacturer of the
car. Tne neia is or tne multipolar
construction and is held rigidly in
position by bolts in the front of the
flywheel i compartment The arma-
ture, or rotor is mounted on a spe-
cial flange fastened to the back end
of the engine : crankshaft and it re-

volves outside the field structure. In
some types of the United States Light
ing & Heating Co.'s system the arma
ture revolves inside the field struc-
ture. The brushes are supported by
a brush ring which is attached to the
flywheel housing by suitable exten-- i
s ions. A complete description of the
electrical operation of this system will
be given in one of the following chap-- 1

ters.
Back Kick Releases

The object of a back-kic- k release is
to take care of any excessive s'traini
which may be put on the device used
in connecting the motor to the engine.
If the spark lever be too far advanced
there will be a premature explosion,
which will tend to rotate the motor in
the opposite direction to that in
which it is running and thus subject
the connecting device to a very sav-
age strain. The power of the motor
is ample to overcome this strain in
the majority of cases, and the con
necting devices are designed witn
this abnormal condition, in mind, and
as a result the necessity of any spe-

cial device is not nearly, so great as
might at first appear.

A device used by the Northeast Co.
consists of a friction clutch which is
held In contact by springs. This
clutch will not slip under ordinary
and reasonable loads, but should the
load become unusually excessive it
win slip and thus protect the remain
der of the connecting equipment be
tween the "motor and the generator.

A friction clutch is used on the
Hartford starter on account of the ir-

reversible worm-and-wor- m gear drive
used, as the teeth of the gear would
more than likely be damaged in case
the engine backfired.

A brake band is sometimes used in
combination with the starting gears,
and this band is held tight in such
a manner that it holds and transmits
power in one direction only:

Alameda Society

Girls Are Drivlug

Trucks In France

Letters from' the Misses Alexlne
(and Marian Elliott Alameda society
girls, who are driving supply trucks

."somewhere in France," are being
I prepared for. magazine publication by
Mrs. C. L. Tilden of 1031 San Antonio

' avenue, Alameda. The proceeds of

relief of the French wounded.
Miss Alexlne Mitchell has been in
. .T71 1 h. An .v iM i a

. terest of the American fund for. the
French wounded. In one of her let-- '
ters she describes her' thrilling

in Normandy. The younger
sister has but recently arrived in Par-- i
is, where she is doing similar work.

On . the day of her h arrival, . she
writes, she saw 8000 French soldiers
leaving for the . front She declares
that they clamored for s' small ; Ameri-
can flags In preference' to cigarettes
or tobacco and were widely enthus-lasti- o

over America jpntrxJata --th9

Lewis Party Motor Over The

Wonderful Roads In Oregon
Columbia Highway Extends for 50 Miles Along Great River;

Section Abounds in Beautiful Scenery Lewis Says Traffic;
Officers in Honolulu Are Far Superior to Those in Northwest

Portland, Oregon, pas Many Beautiful Parks

By ONE OF THE PARTY
The party left the Olympic hotel

at Tacoma for Portland about 9:4o
a. m., over a beautiful concrete road
covered with a thin Skugee coat The
concrete is standing the heavy traffic.
but the covering is giving out in sev
eral places, and will 'soon have to be
renewed.

We passed by the race track where
the auto races were held July 4th,
and where the two men were killed,
the first time around the track. The
auto that finally did the damage skid-
ded nearly across the track; the sec-
ond time around the car turned com
pletely around once, and when the
driver found himself, he started up
again at-hi- s 90-mi- le clip, not being
satisfied with the two warnings and
the third time around his hind wheel
raised off the ground, left the track
and turned over, killing both men.

We have taken note of the traffic
methods and traffic officers, and can
assure you we have seen : nothing
equal to the traffic officers you have
in Honolulu- .- In Seattle, their sys-
tem is easy on the officer as he has
a seat on the street corners some four
or five feet above the sidewalk; and
Dresses a little button or turns a lit
tle handle that is connected with' the
signs in the center of the street with
the words "stop" or "go," as the traf-
fic warrants, and the people move ac-

cordingly, and In some of the other
cities, the officer stands In, the usual
place, and directs traffic. r

But Seattle is the one city where
pedestrians have spme consideration,
as no vehicle of any kind is permit
ted to interfere with the' street cross-
ing. There is aUne across the street
built right in the. pavement back of
the line .of --.sidewalk .and the street
cars are not permitted to stop on or
pass over this line, permitting pedes-
trians to past without fear of being
run down by the street cars. :

.

The lines that were put on tne
streets in Honolulu in the special traf
fic districts were put . there for that
purpose,, but they were not perman
ent enough. ::

'- f y- -:z -- )'
Lack of signs at the street corners

make it very inconvenient for the
stranger and very ' hard to nna nis
way around, i :?y--:-- ; -;

We passed the U. S. training camp
where there are some 25,000 men in
training. There are beautiful pine and
fir forests all along the highways.

We passed right alongsldeof con

Team orliltialllnWrhis
lime oisirouDie 3ays vvii

j. K. McAlpine Says Cooperation Means
: Business Farmer Behind Nation Present

Good Times in Store Everyone America
Oversubscribed, Every " of .Endeavor. This

t t
f J. K. McAlpine, salesmanager -- t-f

of the Schuman Carriage com- -'

f pany, who has ; been writing a 4--

series of articles for this depart- -

ment oh "Better Business," urges f
f team work in his story this t

week. McAlpine hands a big

f boost to the who has 4- -

been the one big man behind the f
4-- country. McAlpine's articles
4-- have been features of this de-.- -f

4 partment, and will be continued 4--

each week. i
.
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By J. K. MeALPlNE
With the registering of over10)00,-00- 0

of our young men now willing to
serve our country; with the Liberty
bonds oversubscribed by 50, per cent 1

with over $100,000,000 given to that
cause, the American Red

Cross, and all of this within a period.
of 30 days, who'is tnere among us
that ran be at all oesslmistic : over
the ultimate outcome of the war which
we are now waging for the wonas

-
"alteration?

'
v

With the expenditure or possioiy
$10,000,000,000 within the next year by
the United States and Allied govern-
ments, nothing but good times are-t-

store for alt but It is up to us to help
make them so.V'-'--rvV- .! v'v

As the great poef Rudyard
Kipling, has so aptly put it:

It aint the-gun- s, nor armament;
?: Nor funds that they can pay, ; ;

But the close cooperation -

5 That makes them win the 'day

It ain't the individuals.
Nor the army as a whole ; j f

But the everlastin team., workri t .

Of every bloomin oaL"- 'Z'r::K h-

. r Now ' of all ' times .In . our national
history; this is the time for team work.
What we are all prone to do 13 to
worry ourselves . and others about
what cannot te and that 13
what-can- "cf t-- j xre eotv c';' la-stea- d

cf ''- !

' -
f-i- -

crete roads that were finished, hut
not opened yet, and seemingly miles1,
of rail fence, showing that timber is'
not of much value up that way. 1

:

In passing through some little vll ,
lage there was a chair in the road,
not quite the center, but very near, .

inviting you to stop and rest and
some of the party recognized the in-

vitation and were perfectly willing to
stop awhile.but you know when you
stop for 10 minutes it means 30, so 1

we passed on. J

Portland has been experimenting
with the various road materials en
one of its main streets, oil macadams,
wood blocks, concrete, Warrenite.

The oil macadam has stood the
heavy traffic pretty well. The traffic
is the heaviest in the city, the wood
blocks were being repaired , the day :

we passed. . Great big pieces were be-in- g

taken out snd with new
ones, but the concrete was standing --

the heavy traffic and looked as though
there had not been a machine pass
over the street , . --- "

We passed by our first oat fields,
acres upon acres of oats snd wheat
fields, but a very - poor stand ; the ,

fields looked . as though - they - had '

never been rested, nor had any fer-
tilizer been put on them. .
: Thousands of sighs all , along the
Mrtivir nfh ' II MHaVS ' VOU1T Car
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farmer,

sverwnrthv

.

English

avoided,

''

replaced

washed at the Auto LaundfV-,- "St
Martin's College,", and at tne imie
town of Chehalla we saw our first Ha
waiian advertisement "Libby Hawaii
an Pineapple. .' ; - ; ;

,

The orchards we passed on mis
Xtl? seemed Very bid, especially,. the
cberrles ana spjues. :.". ' .. . U -

w tot on a road ithat was closed
for repairs, and 'after w had .traveled i

some , soilesi intd met three . men. that
were taxing, up the old planks that
were ', there, with their teams, and j

they made no effort. to move or pull
to one side, so Mr. Lewis took the
side snd passed over the rough i

place, and these men were the first
and only ones that we have met that
had no consideration for others. Some
of the' roads we passed over m the
lower part of Washington just before
getting Into 'Oregon were .very hilly
and narrow; but the state claims them
as "the Pacific Highway is posted
everywhere.--K--A-'Vv-- v

' V"
. The farmers of Oregon are com-

plaining of drought and one paper of

.' ' (Continued on page two)

w- -

dently'and'foreefully bring to suc-

cessful finish the work planned. v

With all due credit to the men who
have answered the call to arms, and to,
those who must remain at home to dt-- .

rect our myriad channels of barter and
trade, ;haven1 many of us been too:
long in recognizing the transition cf
the farmer Jrom the rustic haysco 1

to the present efficient farm business
man by his fitness, destined to bear
a tremendous part of the burden of the
war, and of helping to keep business
going as usual? : ;

i Farmers in the ratio of populatioa
are now the greatest buyers of prove
conveniences in .the country. In New
York, with its great urban population,
there is one auto for every 37 inhab-
itants. In! Iowa and .Nebraska there
is one automobile for every 13 per-
sons, ..i . - .'" '

And yet . many American business
men insist en still regarding the farm-e- r

as a rube person who says "by
heck and has a chronic aversion to
anything "new fancied." Picture our
Hawaiian Islands without the farmerl
- The American farmer . today U

among the most alert and open-min- d el
people of the United States. He Is op-

timistic. He can Judge without pre-

judice what city merchandise will be
Of help to him in his farm work ani
the pleasure of his r family, end he U
Quick. to seize It - .' ''' '

slie has Just answered; the presi-
dent's call for Increased crop produc-
tion by virtually doubling that of List
yeaf. In some products he more than-doubled

it 'The department of asri-cultur- e

estimates that: the crop red-

action this year will be $2,000,COO.f :

in excess of Jast year. The mere re-

cess over list year is sufficient t

buy 150;000 Hudson Super-Si- x nc'.'.r
cars, an4 it ' would.; take the fact cry,
at its present' rate Of production, rr " r -

than $5 years: to supply that cr: : r.
Judge-fro- m, this the enormity of
business? opportunity -- .(ut has be
created among farmer? t':!3 year, i

excess of last year. : : t : ia t

farmer destined to fee
sUn to become the w trli'3
totner. AH bcr.-- r t:.


